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Because there are more than one million Americans with HIV, inten-
sive care units continue to see frequent patients with HIV infection.
In the era of highly active antiretroviral therapy, clinicians must
be aware of drug toxicities and drug interactions. They must also
recognize traditional opportunistic infections, as well as newer
syndromes such as immune reconstitution syndrome, multicentric
Castleman’s disease, and primary pleural cell lymphoma.
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In the United States, approximately one million individuals are
infected with HIV. There are about 40,000 to 60,000 new cases
of HIV infection each year (www.cdc.gov/hiv/stats). The epide-
miologic profile of patients with HIV infections is shifting in this
country. There are a substantial number of homosexual males
who are infected in large urban areas, but there is a growing
proportion of infected patients who are female, who reside in
smaller cities or rural areas, and who have acquired their infec-
tion heterosexually or via intravenous drug abuse. There have
been changes in the range and frequency of clinical manifesta-
tions of AIDS, reflecting issues that affect women, African
Americans, and intravenous drug abusers. The population of
HIV-infected patients is also getting older: patients with HIV
infection benefit from improved management, and live longer.
Individuals without HIV infection are also living longer, and are
sexually active longer, extending the period of risk for acquiring
HIV infection. Thus, a substantial number of residents of the
United States have HIV infection, and the spectrum of affected
patients is changing.

Individuals with HIV infection are hospitalized, and may
ultimately be cared for in intensive care units (ICUs) for a wide
variety of reasons (1–3). Some reasons are related to clinical
issues related directly to HIV infection, such as opportunistic
infections. Health care professionals should recognize that these
patients also become hospitalized for the same reasons that HIV-
uninfected patients are admitted (i.e., for HIV-unrelated issues,
such as trauma, acute infections, chronic pulmonary disease,
chronic coronary artery disease, etc.). These latter patients need
the same management strategies as HIV-uninfected patients
with a few exceptions. In this country, health care professionals
have long since discarded the flawed notion that HIV-infected
patients should be managed differently solely based on their
HIV status, rather than on the basis of their clinical conditions
and personal preferences. There are, however, some special dif-
ferences for HIV-infected patients. First, if they are receiving
antiretroviral agents, a decision must be made whether to con-
tinue the drugs in the hospital (see below) or whether to discon-
tinue them. Second, certain antiretroviral drugs have profound
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drug–drug interactions that must be considered when prescribing
other agents whose pharmacokinetics might be substantially af-
fected. Third, health care providers need to be cognizant that there
is nosocomial exposure to percutaneous or musosal fluids that
might be HIV infected; they must take appropriate preventive
steps to reduce the likelihood of occupational HIV transmission.

This article focuses on patients admitted to the ICU for condi-
tions related to their HIV status.

EPIDEMIOLOGY

Since the introduction of more potent antiretroviral agents in
the mid-1990s, it has been apparent to all clinicians that the
frequency of opportunistic infections has declined, and patient
survival has increased (4). The decline in opportunistic infections
has been uniform; that is, all infectious complications have de-
creased in incidence. However, some neoplastic complications
have not been affected in the same manner (5–10). Although
Kaposi’s sarcoma and primary central nervous system (CNS)
lymphoma have declined dramatically in incidence, the incidence
of nonprimary CNS B-cell lymphoma has been stable, and may
be increasing in terms of lifetime risk as patients live longer. In
addition, it is becoming apparent that unusual tumors linked to
human herpesvirus 8 (HHV-8) are increasing, such as multicen-
tric Castleman’s disease and primary effusion cell lymphoma (11–
15). Solid tumors may also be increasing, such as bronchogenic
carcinoma, melanoma, and renal cell carcinoma, although more
data are needed to confirm these initial observations (16, 17).

As opportunistic infections have declined, the causes for hos-
pitalization have changed. The proportion of hospitalizations
due to respiratory diseases is still considerable, but has been
falling (18). The proportion of hospitalizations due to hepatic
disease (especially sequelae of hepatitis C), renal disease (conse-
quences of HIV nephropathy and other disorders), and cardio-
vascular disease has increased. Among pulmonary complica-
tions, the incidence of pneumocystis pneumonia (PCP) has
declined, and the fraction of PCP cases that require hospitaliza-
tion, or admission to the ICU, is falling. Thus, the face of HIV
infection in the hospital and in the ICU has changed over the
past decade.

Although the face of the HIV epidemic is changing in the
United States and Western Europe, clinicians must recognize
that there are two distinct populations of patients. First, there
are patients with access to care and to the full armamentarium
of HIV-related drugs. For these patients, survival is longer and
opportunistic complications are fewer, as noted above. These
patients are more likely to be admitted to the ICU for non–HIV-
related problems, or for complications of their HIV drugs. These
patients may eventually lose their responsiveness to antiretrovi-
ral therapy (ART), but with opportunistic infection prophylaxis,
and perhaps with continuation of ART, they appear to have
fewer infectious complications.

In contrast to this patient population is the sizable number
of individuals in the United States who are either unaware of
their HIV status or who lack access to care. These patients
continue to appear in emergency rooms and physician offices
with the same opportunistic infections that were seen in the
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1980s. The management of these infections has recently been
summarized in the National Institutes of Health/Centers of Dis-
ease Control and Prevention/Infectious Diseases Society of
America Guidelines on Treatment of Opportunistic Infections
in HIV-infected Persons (www.aidsinfo.nih.gov) (19).

DIFFERENTIAL DIAGNOSIS: THE USE OF
LABORATORY MARKERS

When a patient with HIV infection presents to a health care
provider, it is important to recognize that the patient may or
may not have an HIV-related problem. Clinicians often assume
that such patients have an opportunistic infection, neoplastic
problem, or metabolic disorder that is related to HIV infection,
yet such patients are also at risk for common processes. Even
if the patient is infected, the infectious process may be caused
by a common community-acquired pathogen, and not by an
opportunistic pathogen.

CD4� T-lymphocyte counts continue to be excellent indica-
tors of the susceptibility of patients to HIV-related opportunistic
infections. ART has not altered the relationship of CD4� T-cell
counts to the occurrence of opportunistic infections that was
established in the pre-ART era (19). Any differences in counts
between patients on ART and off ART are minimal and
have no diagnostic significance. In addition, the nadir CD4�

T-lymphocyte count has little clinical implication about suscepti-
bility to opportunistic infections. The key parameter is the cur-
rent CD4� T-lymphocyte count, not the nadir count from the
past. There are subtle differences in immunologic function based
on nadir count that can be dissected by laboratory evaluations,
but it is not clear that these differences have major clinical
implications (20).

Viral load is predictive of the occurrence of opportunistic
infections. Detectable viral loads do correlate with immune acti-
vation and decreased response to specific pathogens. Thus, a
patient with a given CD4� T-lymphocyte count who has a high
viral load appears to be at enhanced risk for an AIDS-defining
illness than a patient with a comparable CD4� T-lymphocyte
count and a low viral load, but this difference is difficult to
measure.

Other parameters predict susceptibility to opportunistic pro-
cesses. The plasma cytomegalovirus (CMV) viral load correlates
with susceptibility; that is, those with high CMV viral loads are
at higher risk than those with viral loads below the limit of
detection (21). Whether this correlation is due to a direct effect
of CMV on immune function or whether this is a marker for
poor immune control of pathogens in general is not clear. Clinical
parameters are important prognostically. A patient with a CD4�

T-cell count higher than 200 cells/�l who develops oral thrush,
or PCP, or bacterial pneumonia is at higher risk for developing
another opportunistic infection compared with a patient with
the same CD4� T-cell count who has not had one of those
complications. This observation has implications for differential
diagnosis of subsequent syndromes and for initiating prophylaxis.

ART IN THE ICU

When HIV-infected patients are admitted to the ICU, a major
issue is whether to continue their ART or stop the drugs (19).
Intensivists need to be aware of several important principles.
First, antiretroviral agents are only available as oral tablets and
suspensions, for the most part. Zidovudine and enfuvirtide are
the only agents available in parenteral form. Thus, the pharmaco-
kinetics of ART will be unpredictable in severely ill patients,
with uncertain gastrointestinal absorption and potential drug
interactions. Second, protease inhibitors and nonnucleoside

reverse transcriptase inhibitors are metabolized by the cyto-
chrome p-450 enzyme system. They will alter the metabolism of
other drugs metabolized by this system, and they themselves
will have their pharmacokinetics altered (22, 23). This can pro-
duce drug toxicities if serum levels of drugs are augmented, and
lack of efficacy if drug levels are reduced.

For ART, even a few days of suboptimal levels due to poor
absorption or pharmacokinetic interactions can have disastrous
results (i.e., irreversible drug resistance can occur). Thus, in most
situations, the best strategy is to stop all ART during the ICU
admission, and to consult an experienced pharmacokineticist
about the effects on drug metabolism even after ART has been
stopped (19). Stopping ART is unlikely to lead to drug resistance:
CD4� T-cell counts may fall, but that is a less serious conse-
quence than producing drug resistance. Stopping nonnucleoside
reverse transcriptase inhibitors can be complicated pharmaco-
logically: the advice of an experienced pharmacist or infectious
disease specialist can facilitate development of the optimal man-
agement strategy that will not induce resistance due to the longer
half-life of the nonnucleoside reverse transcriptase inhibitor
compared with the other drugs.

Third, drug toxicities are often difficult to attribute to a spe-
cific drug. Thus, when ART is added to a regimen and potential
toxicities such as rash, liver function test abnormalities, or ele-
vated amylase level occur, it is difficult to know whether to
attribute the toxicity to the ART or to another drug or disease
process. Thus, discontinuing ART simplifies management of clin-
ical issues that could potentially be due to ART.

The initiation of ART for patients in the ICU can cause
immune reconstitution syndromes (IRS). These can be life
threatening and difficult to distinguish from other clinical syn-
dromes, as described below. Thus, there is yet another reason
to be reluctant to initiate ART in the ICU.

PULMONARY DISEASE

Bacterial Infections

Patients with HIV infection are well recognized as candidates
to develop pulmonary disease due to a wide array of opportunis-
tic and nonopportunistic processes (24–26). Clinicians should
recognize that Streptococcus pneumoniae continues to be the
most common cause of upper and lower respiratory disease in
this patient population. Patients have an increased incidence of
bacterial respiratory infections at all CD4� T-cell strata, although
the incidence does increase as the CD4� T-cell count declines (26).
Haemophilus influenzae, both the encapsulated and nonencapsu-
lated types, is also common. There is a growing literature about the
occurrence of pneumonia due to Staphylococcus aureus, especially
oxacillin-resistant strains, and about Pseudomonas aeruginosa,
especially among patients with low CD4� T-cell counts (27, 28).
However, S. pneumoniae and H. influenzae continue to be the
predominant organisms.

The clinical presentation, diagnosis, and therapy for bacterial
pneumonia do not differ substantially for HIV-infected patients
compared with HIV-uninfected patients. Bacteremia and extra-
pulmonary disease appear to be more common, at least for
S. pneumoniae.

Mycobacterial Infections

In most parts of the world, Mycobacterium tuberculosis is a major
cause of pulmonary and extrapulmonary disease in patients with
HIV infection (29, 30). In contrast, in the United States and
Western Europe, tuberculosis is relatively uncommon except
among immigrants and individuals with special exposures, such
as those residing or working in correctional facilities. Tuberculo-
sis must be a consideration for every patient who presents with
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pulmonary disease both to facilitate appropriate therapy and
to prevent transmission to health care workers, patients, and
visitors.

The recognition and management of tuberculosis is a complex
process that, unlike the other bacterial diseases above, has many
differences in recognition and management in HIV-uninfected
patients (31). Tuberculosis presents in many typical and atypical
forms both for pulmonary and extrapulmonary manifestations.
When patients have a potential exposure and present with febrile
illnesses, tuberculosis should always be a consideration given
the major predisposition HIV-infected patients to develop dis-
ease once patients are infected. The likelihood of disease is
estimated to be 10% per year, as opposed to 10% per lifetime
for HIV-uninfected individuals.

Treatment of tuberculosis is complicated by the drug interac-
tions of ART agents and antituberculous agents (19, 31, 32).
Rifampin, in particular, has complex interactions with the prote-
ase inhibitors and nonnucleoside reverse transcriptase inhibitors.
ART agents and antituberculous drugs also have overlapping
toxicities, especially liver adverse events. There are guidelines
recommending the appropriate dose and drug adjustments to
be made to standard regimens (19).

Treatment of tuberculosis is also complicated by the occur-
rence of IRS (32–37). These syndromes will be discussed below.
Such syndromes associated with recent tuberculosis can be clini-
cally severe and can make initiation of ART a much more com-
plicated endeavor in regions where tuberculosis is common.

Although M. tuberculosis occurs with enhanced frequency in
patients with HIV infection, the paucity of cases of pulmonary
disease due to Mycobacterium avium complex stands in marked
contrast. M. avium complex clearly causes considerable morbid-
ity in this patient population when patients have CD4� T-cell
counts below 50 to 75 cells/�l. However, disease almost always
manifests as mycobacteremia, lymphadenitis, or enteritis. Al-
though the lung may be colonized with M. avium (i.e., M. avium
may be readily found in pulmonary secretions), this organism
is almost never the cause of pulmonary dysfunction (19). There
are a few documented cases, but in most instances, tissue is
needed to be certain that another process is not causing the
pulmonary dysfunction.

Other mycobacteria occasionally cause pulmonary disease in
patients with HIV infection. Mycobacterium kansasii is probably
the most common. However, no mycobacteria other than
M. tuberculosis occurs with great frequency as a cause of signifi-
cant lung pathology.

Pneumocystis jiroveci

Pneumocystis jiroveci (abbreviated PCP to indicate pneumo-
cystis pneumonia) continues to be a common cause of pulmonary
disease in the United States and Western Europe (2, 3, 19). PCP
occurs in developing countries, although its frequency in those
settings is uncertain. Whether the pathogen is less common in
those areas, or whether PCP is underdiagnosed, or whether
patients die before the onset of PCP due to other disease pro-
cesses is unclear.

PCP occurs in the United States predominantly in patients
who are not receiving either ART or anti–pneumocystis prophy-
laxis. As indicated above, the outcome of patients with PCP has
improved over the past decade. Clinicians are more aware of
this entity at CD4� T-cell counts below 200 cells/�l, and diagnosis
has improved with the more widespread availability of induced
sputum examination and immunofluorescent antibody staining
to supplement bronchoalveolar lavage and transbronchial lung
biopsy stained with methenamine silver or Giemsa. Clinicians
need to be cognizant, however, that about 10 to 15% of cases
of PCP occur at CD4� T-cell counts higher than 200 cells/�l

(38). Thus, when patients present with pulmonary processes at
CD4� T-cell counts greater than 200 cells/�l, PCP should usually
not be the first diagnosis considered, but it should not be ex-
cluded from the differential diagnosis.

PCP usually presents as a subacute illness over several weeks,
and the chest radiograph typically demonstrates bilateral, sym-
metric interstitial infiltrates (39). However, atypical presenta-
tions are not uncommon: PCP has been documented to produce
lobar infiltrates, nodules, cavities, and effusions. Thus, empiric
diagnoses on the basis of clinical presentation are less desirable
than specific diagnoses on the basis of direct microscopy, culture,
or some type of antigen or nucleic acid detection to be certain
that the correct pathogen is being treated, and that toxicities of
unnecessary drugs are avoided.

Extrapulmonary PCP also occurs in patients with HIV infec-
tion. Lesions in the liver and spleen are probably most common.
However, lesions in the kidneys, brain, eye, and lymph nodes
have also been seen. Distributive shock has also been reported
in association with PCP.

The therapy of choice for PCP continues to be trimethoprim–
sulfamethoxazole (TMP-SMX); prednisone should be added to
patients who present with room air Po2 of less than 70 mm Hg.
There is molecular evidence that mutations likely to confer sul-
fonamide resistance are occurring with growing frequency
among HIV-infected patients (40–43). Because the sulfa compo-
nent of TMP-SMX is probably the only active agent in this
compound against PCP, such resistance could become a major
management problem. However, there is no clear consensus
from published trials that this resistance alters patient outcome,
although several studies have suggested such an effect.

For patients who cannot tolerate TMP-SMX or who fail this
drug, the most effective alternative is intravenous pentamidine. This
drug is well known for its toxicities, which include renal impairment,
dysglycemias, and pancreatitis. Dapsone–trimethoprim is effec-
tive, but this combination is only available in oral form, and the
dapsone cross-reacts with sulfamethoxazole in approximately
50% of patients. Thus, this combination offers only modest
breadth to the anti-PCP armamentarium. Clindamycin plus
primaquine, atovaquone, and trimetrexate are other options. Of
these, only trimetrexate can be administered parenterally; that
is, there is no parenteral form of atovaquone or primaquine.

Fungal Pneumonia

Fungal pneumonias (other than PCP) occur in patients with HIV
infection, but they are not common in most geographic areas.
Cryptococcus, histoplasma, and coccidioides are all recognized
to cause focal or diffuse pulmonary disease. In general, focal
disease is more common among patients with higher CD4�

T-cell counts, and diffuse disease is more frequent among pa-
tients with CD4� T-lymphocyte counts lower than 200 cells/�l.

Diagnosis and therapy of these pneumonias do not differ
substantially from that for disease in other immunosuppressed
patients. When these pneumonias occur in patients with low
CD4� T-lymphocyte counts, they are difficult to distinguish clini-
cally from PCP. This reinforces the desirability of establishing
a specific diagnosis when patients with HIV infection present
with pulmonary pathology. For patients with disease and CD4�

T-cell counts less than 200 cells/�l, therapy must usually be
continued throughout life unless immunity is reconstituted by
ART.

Aspergillus has been reported as a cause of tracheobronchial
or pulmonary disease with increasing frequency (44). Patients
typically have either a low CD4� T-cell count or neutropenia.
Not all patients have the latter. The diagnosis may be established
by the bronchoscopist who recognizes a characteristic plaquelike
lesion in the bronchus that is smear- and culture-positive for
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aspergillus. How well these patients will survive with early diagnosis
and combination fungal therapies remains to be determined.

Viral Pneumonia

Interestingly, the herpesviruses have not been common causes
of pulmonary dysfunction in patients with HIV. CMV is often
found in respiratory secretions when patients have low CD4�

T-lymphocyte counts, but CMV is rarely the cause of pulmonary
dysfunction. Studies have shown, for instance, that the preva-
lence of CMV in respiratory secretions correlates inversely with
the CD4� T-lymphocyte count. It has also been shown that when
CMV was present in the lung biopsies of patients with PCP,
patients did as well with anti-PCP therapy alone as did patients
who had no such inclusions. Thus, to document CMV as the
cause of pulmonary dysfunction in this patient population re-
quires tissue demonstrating multiple inclusion bodies and the
absence of another likely pathogen.

Herpes simplex virus and varicella-zoster virus have been
described as causing pulmonary disease in this patient population.
However, this is usually in the setting of disseminated disease
when lesions in the skin are apparent. Some cases of herpes
simplex virus pneumonia appear to be extensions from the oro-
pharynx, but such cases are unusual in this patient population.

Influenza, respiratory syncytial virus, adenovirus, and coro-
navirus all cause pulmonary disease in this patient population.
However, there is no evidence that these viruses cause disease
with any increased frequency or virulence in this patient popula-
tion. Thus, they are not considered to be HIV-associated oppor-
tunistic infections.

IRS

When ART is initiated in patients with HIV infection and a
drug-sensitive virus, immune function improves as the viral load
is reduced and the CD4� T-cell count increases. This improved
immunologic responsiveness often manifests as organ dysfunction
in response to latent or apparent antigens that can range from mild
and clinically unimportant to severe and life threatening.

IRS have been described in case series (19, 32–36, 45–49). There
are few well-constructed studies defining the immunologic corre-
lates, or the factors that predict their occurrence. From the observa-
tional studies published to date, it would appear that the syndrome
is most likely to occur in patients who started ART when their
CD4� T-cell count is low, typically less than 100 cells/�l, and when
their viral load is high, typically greater than 100,000 copies/�l.
The IRS occurs within weeks or months of starting ART: some
syndromes can occur within days, and others, as described below,
may not manifest for many months or several years. Because
immune function improves qualitatively as soon as the viral load
falls, some patients with IRS may not manifest a higher CD4�

T-lymphocyte count at the time of the IRS. Alternatively, some
patients with organisms in a sequestered focus, such as bone,
are more likely to have the late manifestations. These IRS appear
to be most common in areas where tuberculosis or cryptococcosis
is common.

The relationship of IRS to specific pathogens is being defined.
Some experts report, for instance, that IRS rarely occurs due to
latent M. tuberculosis, but commonly occurs due to latent
M. avium complex. IRS commonly occurs after active tuberculo-
sis is diagnosed. For CMV retinitis, IRS can occur weeks, months,
or years after the CMV retinitis is stabilized by drug therapy if
ART is belatedly initiated.

There is no consensus case definition of IRS, and thus the
literature includes reports that categorize clinical manifestations
differently. It is extremely difficult when a patient presents with
a new clinical syndrome after starting IRS to determine if the

manifestation is an immunologic reaction that needs no specific
intervention, or whether the process represents an active oppor-
tunistic infection in need of therapy. Some series include patients
with fungemia or mycobacteremia as examples of IRS. Other
series would include such patients as cases of active or new
opportunistic infections in need of specific therapy. These uncer-
tainties leave the clinician with a dilemma about how aggressive
to be diagnostically or therapeutically.

Some syndromes have been managed without therapy. Some
syndromes that were clinically more severe have been treated
with antiinflammatory agents, including prednisone. Other syn-
dromes have been treated with long courses of specific antiinfec-
tive therapy. At this juncture, there is no evidence on which to
base a recommendation for the optimal approach.

NEOPLASTIC DISEASE

Kaposi’s sarcoma and lymphoma are well-recognized causes of
pulmonary disease in patients with HIV infection (10, 50–54).
The incidence of Kaposi’s sarcoma has declined as the epidemic
has moved into heterosexual individuals and women, groups
that do not characteristically have a high incidence of Kaposi’s
sarcoma. In addition, ART use has been associated with a decline
in this tumor, which is linked to HHV-8 infection.

When Kaposi’s sarcoma does occur in the lung, it presents
as patchy bronchial lesions (51–54). Often, there is an associated
pleural effusion that is bloody when thoracentesis is performed.
The diagnosis is often anticipated by concurrent skin lesions and
the presence of prominent lesions in the tracheobronchial tree,
which are easily recognized by bronchoscopy. The diagnosis is
not easy to establish definitively. Transbronchial biopsies of the
bronchus or lung parenchyma reveal crush artifact that is hard
to distinguish from Kaposi’s sarcoma. On cytology, there is no
diagnostic feature. Thus, either tissue must be obtained on open
lung biopsy or video-assisted thoracoscopy, or a presumptive
diagnosis must be made when Kaposi’s sarcoma in seen in the
tracheobronchial tree and bronchoalveolar lavage reveals no
other likely pathogens.

Pulmonary Kaposi’s sarcoma can respond well to chemother-
apy (55–58). The use of ART and opportunistic infection pro-
phylaxis has contributed to the success rates of management
strategies.

Lymphoma continues to be a cause of pulmonary disease
(54, 59, 60). Although primary CNS lymphomas have greatly
diminished in frequency in patients treated with ART, primary
B-cell lymphomas elsewhere continue to occur. Patchy pulmo-
nary infiltrates have been well described. Biopsy or cytology is
needed to establish a diagnosis (10, 54).

Combination chemotherapy for HIV-associated lymphoma
has become impressively more successful when ART is contin-
ued with opportunistic infection prophylaxis (61–63). Some regi-
mens provide a brief drug holiday while the patients is actively
receiving chemotherapy to avoid problems with drug absorption
or drug interactions. However, it would appear that active ART
and opportunistic infection prophylaxis are important elements
contributing to improved survival. Stem cell transplantation has
also been used successfully (63–65).

As patients have lived longer, and experience with large pa-
tient numbers has increased, other pulmonary neoplastic pro-
cesses have been recognized that clinicians should be aware
of. Primary effusion cell lymphoma can present in the pleural,
pericardial, or abdominal cavities, and presents as effusions. This
HHV-8– and Epstein-Barr virus–associated tumor is diagnosed
by cytology in many cases. It is not clear how effective chemo-
therapy is for this tumor.
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Multicentric Castleman’s disease is another unusual neoplas-
tic process that is associated with HIV infection (11, 14, 66).
This HHV-8 process can present with pulmonary infiltrates, as
well as fever, lethargy, adenopathy, and cytopenias. Diagnosis
usually requires a combination of HHV-8 titers and bone marrow
or lymph node tissue, plus flow cytometry (11, 14, 66, 67). Patients
often develop lymphoma and/or Kaposi’s sarcoma subsequently.
It is unclear how effective any therapy is for this disease.

Several large databases have suggested that certain solid tu-
mors can be overrepresented in this patient population (7, 16,
17, 68, 69). Bronchogenic carcinoma as well as melanoma, colon
cancer, and breast cancer appear to occur with increased fre-
quency even when other risk factors are considered.

PREMATURE ATHEROSCLEROSIS

Clinicians must recognize that patients with HIV infection have
accelerated atherosclerosis (1). It is not clear what role HIV
itself has; however, ART could conceivably have a direct toxic
effect on endothelial cells, or could accelerate atherosclerosis
by its effects on insulin resistance and lipid profiles. However,
as patients present with pulmonary syndromes, clinicians must
consider ischemic heart disease and congestive heart failure in
their differential diagnosis. In addition, as the HIV-infected pop-
ulation ages, age-appropriate atherosclerosis will be increasingly
recognized and must be managed in the setting of HIV care.

DRUG TOXICITIES

Several antiretroviral agents have toxicities that can present with
pulmonary or respiratory manifestations.

When patients receive ART regimens that contain abacavir,
they can develop a hypersensitivity syndrome that is difficult to
distinguish from nonspecific febrile respiratory illnesses (70–73).
However, because abacavir hypersensitivity reactions can be
fatal, this syndrome must be recognized.

Patients present during the initial 4 to 8 wk of abacavir ther-
apy with fever, rash, fatigue, nausea, or vomiting. About 20%
of patients will have cough; some of these patients have been
described to have pulmonary infiltrates. The syndrome usually
persists unless the drug is discontinued. A feature that clinicians
must be aware of is the danger of “rechallenge.” Patients with
this syndrome may stop taking their drugs due to their systemic
illness, or their nausea and vomiting. Cases of distributive shock,
some fatal, have occurred on rechallenge. Thus, most experts
would recommend that if a potential syndrome occurs, and the
drug is discontinued, rechallenge should not be permitted. There
is a link between abacavir hypersensitivity syndrome and HLA
B27, but it is not clear yet whether screening patients for this
genotype would be cost-effective.

Another drug toxicity that can present with dyspnea occurs
when patients have been receiving nucleoside antiretroviral
agents for long periods of time (74). Any of the nucleosides
(zidovudine, stavudine, didanosine, lamivudine, abacavir, em-
tricitabine) can probably cause this syndrome, although it is best
described with didanosine and stavudine. This syndrome is a
reflection of mitochondrial toxicity. Patients with this syndrome
are often female and obese. Hepatic steatosis is frequently associ-
ated with the disease. Patients present with weakness and fatigue,
and eventually develop lactic acidosis. Serum lactate levels are
typically considerably above 5 mmol/�l. These patients may ap-
pear to be septic, although they are not usually febrile. The only
effective therapy is to stop the drug: other interventions, such
as carnitine or riboflavin, have no documented benefit. Whether
patients can subsequently be safely rechallenged with other

nucleosides has not been well studied, although abacavir, lami-
vudine, and FTC seem to impart very little risk.

CONCLUSIONS

The clinical features of patients with HIV infection who present
to ICUs have changed over the past 25 yr. As patients with HIV
infection live longer, more are being seen in ICUs for issues
unrelated to their HIV infection. When they are admitted to
the ICU, for whatever reasons, intensivists need to be knowl-
edgeable about the complex issues related to efficacy and toxici-
ties of ART. New manifestations, such as IRS and premature
atherosclerosis, are emerging. HIV-infected patients in the ICU
are clearly a population that requires special expertise for opti-
mal management.
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